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Applfcotion for Research Grant :>vy:' v Date: 77, W7V4 

^ii :: (Use extra pages as needed) „ ■.? .V : -^'’ *^v t'J' : - : y l*‘-‘'Q.' 

.5; it.; Principal Investigator (give title and deqrees): IV Cart Foi refotn Coni rw» ? nnf mnov"* tn T. '■ .'* \ : *T. '*.*'■»•• 


Principal Investigator (givetitle and degrees): Dr. Sad Feinstein, Senior Lecturer In 
biochemistry. B.Sc., M.Sc., Ph.D. . f •... ; . •• ..'- 7«•• 






■ ■-' 5 *'^ : f - ''■•’••••-^Zj : .‘ - ■ ••-•• .'..v - • • -v.; 

3. Department^) where research will be done or collaboration provided: 

yyyy.A. Research will be done at the Biochemistry Department, Tel-Aviv 
' University, Ramat-Aviv, Tel-Aviv, Israel. - 

B. Unpaid consultation will be provided by Dr. Aaron Janoff, Dept. 
Vfd£l£rYd' °f Pathology, SUNY at Stony Brook, Stony Brook, N.Y. 

'>;'’‘ ,{ ;'4 # Short title of study: ■ ■ ; ‘ ^ * ■* *’*’ , ' 

li; : -'d Studies on Peptide Bond Specificities, Active Site and Inhibition of 
-..vrv:-;;- Human Leucocyte Proteases Which are Implicated in the Pathogenesis of 
£ J%,V'.Pulmonary Emphysema -a’. • ■7: . 

Proposed Parting date: January 1, 1976 . .’ v wy iteJ-f V 


>Wmi!&r r ropo*ea starring acne: yanuary I, |»/b . . 

\lv v 6. Estimated time to complete: December 31* 1977 // * ‘M‘-\ '*^v-d-^V'' d : ; V :: ' r >> x* r :? ! ’ >. ^ 

Brief description of specific research aims: ' ... *. . -- 'dv;V' : "‘xrf&t'ri 

.Identification of the amino acid residues that are involved in the 
blnding and catalytic active sites of the two leucocyte proteases, 

■ '• L' . . : elastase and chymotrypsin -1 ike protease. ,•■■ . 

B. Characterization of the peptide bond specificities of these two >~ 

; ; 'y ;iy ■ proteases v,;.. . . ... . 

C. Studies on'the degradation of °SO.-labelled tracheobronchial ■ 

cartilage by purified leucocyte proteases. ' • . :' : 'WfL 


D. Inhibition and inactivation studies of the elastase and chymotrypsin- 

. like protease by naturally occurring inhibitors and synthetic inactivators. ^ 


■y -»>• •.. 

,' ■ * vu'.Vv,, 
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9. Details of experimental design and procedures (append extra pages as necessary) - . .V 
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proteases,'expeclally elastase, as mediators of lung destruction in 
pulmonary emphysema associated with 0 ] -antitrypsin deficiency (Eriksson 
v=^^i?. : n965]; Mlttman [1972]). Levels of leucocyte elastase appear to be 

related to clinical prognosis r in individuals with this disease (Galdston 
al . [1973 ]; Rodriguez et al. [1975]). Elastolytic titer is positively. 

correlated with the severity of lung lesions in animal models of emphysema • 

r. . .......... . ... . . .... • • *•»£.. ...- 

Induced by endotracheal protease instillation (Snider et al. [1974]; -V-i' 

•• ■ ... «Wr>. / - -———.. .:<■ . • •!& rsitfi; 

Blackwood et al. [1973]). Anatomic emphysema can be produced In dogs ;• 

■friw;^;j?2.’ ; f'by aerosols of human and dog leucocyte homogenates, and the lesion ' V:"’ ■ 

severity is positively correlated with the titer of neutral protease V - 


£ *' "* V 3- * . ... ... . . 

activity in the homogenate (Mass et al. [1972]). Both proteases, leucocyte 
'• * v (felastase and chymotrypsin-like protease, were reported (Lieberman and 
.fiawad [1971]) to be capable of degrading human lung tissue. This led 
''to the hypothesis (Lieberman and Gawad [1971]; Lieberman [1973]) that ; 
uninhibited proteolytic activities of leucocytes and macrophages result 

pathogenesis of pulmonary emphysema. - i A : ' -V' *,*• 

• ;>~’r^’'The purification of human leucocyte elastase was accomplished in \ 
this laboratory (Janoff [1973]). More recently, larger scale purification. 

( : r-sn^‘ .°f human leucocyte elastase was reported by us (Feinstein and Janoff [1975a]). 

The elastase was further characterized with respect to its amino acid 
r ?• ; Sy ’ t compos 1 tion, molecular weight, synthetic substrate specificity and antigenic 
properties' (including preparation of a monospecific anti-serum). A 


protease 




/\ *,v 

’V 

;.\£- VS: 






second human leucocyte protease, chymotrypsin-like neutral protease, was 
,^^a^J> 7 purif'i e d by this laboratory (Feinstein and Janoff. [1975b]). Some of the 
SSSSliB physico-chemical properties of the chymotrypsin-like protease were 


\v.-.r.&W.tfi-itf. 


ft**- 


studied including its inhibition by serum protein Inhibitors and synthetic 
inactivators. This latter protease was reported recently, like the . 
granulocyte elastase, to be capable of degrading a natural protein substrate, 
articular cartilage proteoglycan (Malemud and Janoff [1975]; Feinstein 
et al ♦ [1975]). .V. 

‘Our working hypothesis is that leucocytic neutral proteases, especially 
the elastase and the chymotrypsin-like protease, play a significant role in 
the pathogenesis of pulmonary emphysema. Therefore, proposed studies on ^ 
peptide-bond specificities, active centers and Inhibition of these enzymes £j 
could provide important Information necessary for their control in Q 

Individuals with chronic obstructive lung diseases. ■' 7 } 


. ‘ * ' v y. ; " v - 
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bvFeinstein,Ja.iand Janoff, AI»;1975b» hA L Rapid Method for Purification of 
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Biophys. Acta.,'isubmitted 
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fM*; £Oanoff, A. "1973., Purification of Human Granulocyte Elastase by Affinity 
%V'; •.•>? Chromatography, Lab Invest. 29, 458-464. ...; .• .■< 

‘4cixi-• LIeberman, J. and Gawad, M.A., 1971. Inhibitors and Activators Leukocytic 
cc Proteases In Purulent Sputum. Digestion of Human Lung and Inhibition 



Mittman, C., Ed, "Pulmonary Emphysema and Proteolysis". Academic 
:y, Tress. New York and London. .1972, 1 v<.. 
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Rodriguez, J.R., Seals, J.E., Radin, A., Lin, J.S., Mandel, I. and 
Turino, G.M., 1975. The Role of Leucocyte Lysosomal Elastase In 
the Pathogenesis of Obstructive Lung Disease. Clin. Res. 23, 349A. 

• • • • 

Snider, G.L., Hayes, J.A., Franzblau, C., Kagan, H.M., Stone, P.S. and 

Korthy, A.L., 1974. Relationship Between Elastolytic Activity and . 

• Experimental Emphysema-Inducing Properties of Papain Preparations. 
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actively labeled ;peptides will-give.the sequence of amino acids in the 

bf.the ieucbcyte proteases;,. 

. .... . . ••" 'T'.-':^g| 

B. ^ Characterization' of .the peptide-bond specificities of these two -QYYY 

with.well, known amino acid sequences will-be 

.. .... ..... . . 

proteolysis by the purified leucocyte proteases. The .c.f-V*5. 

-amino '~' r 
peptide 

bonds in proteins" are susceptible to hydrolysis by the leucocyte ;Jv-; 

&#;PS^Vproteases. In addition a series of small peptides will be tested for- 

- ■ *=■ - - ... r . r *.»».<• 

their susceptibility to hydrolysis by the proteases. The elucidation 

i. u ^x. a. t _..ill I 1 _V r^y 




vvwv? 

v--> 


by ’purlf 1 ed leucocyte proteases . Lung ^SO^labeled cartilage will be 
• Kw 4n-Sor.4-tr.ri o-f m= 33 so. to rabbits which will be sacrificed 

- 4 ■ ....;■■ •,«=,*,.--"i. ^ Mi 

cartilage rings'and bronchial’ cartilage"'".--0 

C /1 
-ci 

CD i*V^- 
■ :??*?: 
O '-“{asSS 4 ' 

Of . 


S&YYYplates will be removed,- cleaned and-used as substrate for the action 

. J v -- *: n. •• -. - -4* • ».v- -W r /j4,- • OC ■* v 

°f the proteases. The release of soluble SO^ from the lung tissue " 

:j;V" w111 Indicate that proteolysis has taken place. The kinetics' of the 
".Yv-:-,.>■ y.z: : “-' proteolysis and its Inhibition by various inhibitors will be studied. 

D. r Inhibition and inactivation studies . These will include the testing of 


*i;\; i 


C 


the capacities of naturally occurring inhibitors from a variety of 
‘'sources'to inhi bit the leucocyte proteases. Synthetic inactivators will 
also be tested for their capacities to specifically inactivate these 
• proteases. This approach will be followed with the purpose of developing 
Inhibitors or inactivators with potential prophylactic application in. 
subclinical stages of the disease 


y<~ tr. 
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Electrophoresis, preparative ^Itrace^rifuges^potentipmetric. Titrator, 
v Spectroflourometer,—Gas-Liquid-Chromatography, etc. • r-~ 

raiiGa5,u:t f e-1i ec Sj.e^it*..c ccci v&rS-ite- 


. ■ ^n.v > , '-rV^ ■».. .-t- •» - 






— .r : , .;■» -'.n 1>C - . %T : : v-^- v*.!%V y 

^ , *s %'& '?.**■" vv : v - .«. • - .:‘ l T * >■ : *’* * "-"yy ! - ;• v ^VV? T lC'*‘ ■; V- jV ‘ - 

:-v-^ 1, '^---^gnc -eliectroonfiresis-;.,. •.»•»*& • armr.c. acid secuenc?r»c cfvth^.mirrftfec- rack .if •• ■-. 

. D v p£CS‘J^v*jX X/p&ptioes^v^fj. ptv.“. tr^J;seGuer.c^ • 'U0:£“'~ 

:^i^^!^^X- ? VCnaracrer^ 25 i^on?^v'_ihfe i>iuii atrLoiid-.$p 4 cii ici z : ,el ’ C?-:’-ii.t.CeTiwo -Y?*£* *.'’.-*■; 7 * ; 




:">t ns.racrer-if2a" 


*: £? \ 1-.'.t D rQ‘Cc& ^&S.> r rC’Vfet FXS iTi uli VJ*z i :: "KrJGwVi.; £f:.1 DC* Cv* u : SbUwbtiCSr^. V; Vi 't - Dt ‘ ‘V • . ‘ \ ^* ;’...•■ ; 

, : ’vLj jvV^V hX/V^-Y 1 >y.. 'V .\f:'- /?4p?* *jr >’Y;> * Y- *' f’“ : * Y' ^ ' ’ V ■•>';, . V .> ” -V-X.V ' V ' * \ : V’:*'' ■_ - ‘V Y ^'>3* * 

*’z'fit?c. * i yv.pp - n'T'i’cl c 7- '<7v tvi ^ t-r r r- r . v P t ^•r*"'f>C'“;',. i 1 ^ Ty * c vt^* V.VV*.^ * * * ■ 

■ r^i-VT'; A■ ' v -* .Csv..:.-,,, .>/ ;V •;.' *c ‘. 

/ *:*\y’**{yftUiO •CiO»f;wC*.>/^u.» ..jjrci*i,*'#ufe5 ,» t, »*■#•"* J u ~ \ > .> t:. t xj rj ’ s ? v.’ U/ per u i, • *.r;r! *. f . •'**- < - 

*’**>. '* v .- x.^v *’; * *- i ■ *-Vf ;^=- -' - *-V > i'-* *'i ..' •••/ •“■•-’ _ s •;/:/.•~v v \''«-tv,.. 

* ,’ *’/: r '■ * "v’’ t; * - %- 'S : ’\ ’* •‘V*'_ : *Y' , ? \’ v * . ; ‘' •• • ->^-'. ’ V’ .'. 

IK Additionalfodliriesrequiredt Recorder, U.V. monitor and High pressure pump. .. : 
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y~.si ''..T^Kr^s- 


Av-Qv;. «r gad feinstein,_ ph.p-. 

Zx? : .22 :: ’' x:? ‘ ; '■ ■• 

"• personal Data: ' Born: 


Married: '**fclMCTED 



*• a* ■ 


’£t V v :. *> 

■ • ■ 

'• ; v Y.O» a >L 

■| .'^V 
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?*Iv.-VStudles. The Hebrew University of Jerusalem, Israel. 
.£•:•■v’.v■'.•V;. , -T:?-f'-B.Sc. (1962) in Agriculture. 

--,5<' •, ; ,. L . . ... .. .„•.•• •. • ;/ • • • 

n 2>-’ Studies.’ .The University of California, Davis. • 

M.Sc. (1963) in Food Science. • - ' 

• "' v - >*'•' Thesis: Chemical and Physical Properties of the * 

• " -•• .'Proteolytic Enzymes of Stem Bromelain. . 
*;•••>••• Instructor - Prof. 


■ y-*4';,cv^ 


■, ...f: *; v v * * 
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John R. Whitaker. 


Ph.D. (1966) in Comparative Biochemistry. • . 

Thesis: Chemistry of the Inhibitors of Proteolytic 

• Enzymes and Studies of the Mechanism of ' 

. Action. c :■'■■ .-• - 

■;-•• • Instructor - Prof. Robert E. Feeney. :t 2'l 

Post-graduate studies. Biology Department, Brookhaven 
National Laboratory, Upton, New York, with Dr. Elliot 
N. Shaw. : 

Subject: Enzyme 1 Chemistry. . ; v.. 


1; Xw Tv^j;- Experience: 


IclT- 1 


* • .4-f ■» * 5 .• V*» 


< " 2’'y*-2- ^ ". •: •’.!?* 'V"/ ' 4 V... ■ .L* . : '* \ : * .''.T^?.Y;v* 



Research Associate, Biology Department, Brookhaven 
-National Laboratory, Upton, New York. 


. 1968-1973 Lecturer, Biochemistry Department, Tel-Aviv University, 

: Tel-Aviv, Israel. 


i uu mi ci v ciI .. .. . • •; -y v *. . - 

.■ ' • ■ • ••* 

■■ . •-• . y.rs. 


1973- 


Senior Lecturer in Biochemistry (Tenure). 


1974-1975 On a Sabbatical Leave from Tel-Aviv University. 

Visiting Lecturer in Pathology, Pathology Department, © 
Basic Health Sciences, State University of New York at © 
Stony Brook, Stony Brook, New York. ' CJ 

' CA 
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. 4 'v ; 4 . Europ. 0. Biochem. 43, 569-581 (1974). 

^ VS. Gad Feinstein, Ronny Hoffstein and Mordechai Sokolovsky. '•,V"’4”V V- -v . ' 

' . • - Isolation of Human Pancreatic Inhibitor and Study of Its Interaction 

with Mammalian and Human Proteases. , .. 

: Proteinase Inhibitors, Bayer-Symposium V, p. 199-212 (H. Fritz, H. ,- Vf 

: V:;, Vv-' Tschesche, L.J. Greene and E. Truscheit, Eds.). Springer-Verlag, vV .. V.a-£'*'.v. 
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6. Gad Feinstein and Aaron Janoff. 

A Rapid Method for Purification of Human Granulocyte Cationic Neutral 

, Proteases: Purification and Characterization of Human Granulocyte 
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